Background: We report the prevalence of penile implants among prisoners and determine the independent predictors for having penile implants. Questions on penile implants were included in the Sexual Health and Attitudes of Australian Prisoners (SHAAP) survey following concerns raised by prison health staff that increasing numbers of prisoners reported having penile implants while in prison.
Introduction
Penile implants are inert objects placed beneath the skin of the penis through an incision and are variously referred to as Yakuza beads, pearls, penile implants, penile beads, penile nodules, penile inserts, speed bumps, and penile marbles in the English literature [1] [2] [3] [4] [5] [6] . Objects placed underneath the skin of the penile shaft may include ball bearings, plastic beads made from toothbrushes, glass, metal pellets, silicon, precious metals, marbles or pearls [1] [7] [8] .
The practice is distinct from inflatable prostheses or semi-rigid bars to treat impotence.
Reports of penile implanting usually appear in the form of case studies in the clinical literature or in qualitative research studies [4] [ [9] [10] [11] [12] [13] [14] [15] . To the best of our knowledge, penile implants have rarely or never been researched as part of any population based epidemiological study of prisoners but, as one group of US clinicians concluded after seeing several cases of penile implant mishaps occurring in prison, ''penile modification by self-placement of foreign bodies is not a rare practice among some members of the incarcerated population'' [15] .
Penile implants have been traditionally reported among men of Asian (77%, 27 out of 35 case reports and studies) and Slavic (18%) origin with few from Western cultures (3%) [2] . The practice is also said to be more common among seamen, prisoners, drug addicts, the military, and those from lower socio-economic backgrounds [3] [9] [10] [16] [17] . Anthropologists have documented that inserting objects under the penile skin, as part of cultural traditions, has been practised for centuries in the Asia and Pacific region. Men in North and Southeast Asia have a long history of inserting bells, balls and other irregular objects under the skin of their penis. In Australia, some Aboriginal men have been reported to observe a tradition of placing small stones inside penile incisions [1] .
Some men believe that penile implants enhance the sexual pleasure and make them unforgettable to women, and in some cases, discourage men from practicing sodomy [1] [6] [7] [8] . Penile implants were also reportedly used as ''charms'' and body magic in Asian cultures against the culture-specific syndrome, koro, or the fear that the penis will shrink and retract inside the body causing death [1] . Studies among different groups suggests that penile implants were used to increase sexual confidence, as selfornamentation, to reinforce masculinity and as a marker for attaining manhood, as a symbol of affiliation to a certain group, practiced in partner sadism, for revenge by deliberately causing harm through sex or rape of sex workers and women with multiple partners or among women who had refused sexual invitations, or were adopted as a result of peer pressure or curiosity [1] [2] [18] . In Bali, men were encouraged by their peers to have penile implants to increase their chances of obtaining free oral or anal sexual services from commercial sex workers and for a better sexual experience. It is believed that penile implants produce more friction during sexual intercourse with sex workers [11] .
The origins of the custom among prisoners of inserting penile implants date back to the 18th century among the yakuza (Japanese gangsters) as a demonstration of their loyalty to the clan [19] [20] [21] . A survey in a Japanese detention centre found a prevalence of 22% (28/130) of men with penile implants, and prison records showed that most of the men belonged to the yakuza [20] [21] . Case reports and studies of prisoners and ex-prisoners in Eastern Europe, the United States, Papua New Guinea and Indonesia suggest that this population may be gradually adopting the practice [4] [6] [10] [13] [15] .
In prison, beads made from spoons, toothbrushes, dominoes or chopsticks have been reported as being inserted [4] [7] [15] [20] . Other penile implants included beads made from melted toothpaste tube caps, buttons, rubber erasers, dice, or deodorant roller balls [4] [7] [20]. Wardi's (2011) study of Indonesian prisoners suggests that the practice has become inter-generational inside prison. Making, polishing and subcutaneously inserting the penile beads in the foreskin is one method for prisoners to stimulate themselves and prevent boredom in a place with few recreational activities and, at the same time, provide them with an income from selling and inserting the finished penile beads into other prisoners [13] . Prison officers in Papua New Guinea also believe that the practice is the result of boredom and a way for prisoners to pass the time in prison [6] .
In US prisons, hygiene was reported to be problematic because requests for antiseptics could lead to intense questioning from prison health staff. Focus groups with prisoners found that they were reluctant to present themselves for treatment at prison clinics if their genitals became infected for fear of being punished by prison authorities. Moreover, they would be pressured by authorities to identify the individuals who performed the operation which would bring direct harm to themselves inside jail for ''snitching'' [4] . In Indonesia, despite threats of punishment from prison authorities if caught, continuing to implant penile nodules and beads was seen as a form of political resistance against the domination of the prison establishment [13] .
Penile inserts are known to result in a number of medical complications [3] [4] [10] [15] [16] [17] [20] [22] [23] [24] . Reports include penile oedema and erythema, throbbing pain and inflammation after insertion, and penile infections and abscesses [5] [8] [15] . Artificial modification of the penis can result in sexual difficulties such as erectile dysfunction or partner vaginal trauma, and can sometimes prevent penetration [5] [8] [25] . Women, including wives and female sex workers, have complained of pain during intercourse [5] [11] [25] , and implants have been known to cause bleeding and damage to their vagina and cervix [6] .
Penile implants can possibly increase the transmission of HIV, other sexually transmissible infections (STIs) and blood borne viruses as they can contribute to condom breakage, leakage, and incorrect fit [12] . Transmission of blood borne viruses can occur if the person who is performing the incision is exposed to the other person's blood [4] [11] . Interviews with Indonesian fishermen further suggest that STI and blood borne viruses transmission could occur when men who have recently had penile implants engage in intercourse with sex workers before their incision wounds have healed [11] .
In the Sexual Health and Attitudes of Australian Prisoners Study (SHAAP) study, we added questions on penile implants to determine how widespread this practice was among prisoners in New South Wales (NSW) and Queensland (Qld) as prison health staff had expressed concerns about penile implants during the development of the SHAAP study.
We report, for the first time, the prevalence of penile implants in a large sample of Australian prisoners and describe factors associated with penile implants.
Methods
The [26] [27] [28] . The survey utilised a computer-assisted telephone interview (CATI) format [29] . To the best of our knowledge, this is the first time that this [CATI] approach has been used to screen a prisoner sample in an epidemiological survey.
A total of 1,118 men in NSW and 900 in Queensland, aged between 18 and 65 years, were surveyed and asked, ''Have you ever inserted or implanted an object under the skin of your penis?'' (If necessary, interviewers clarified: Things like ball bearings, pieces of plastic, metal or other objects, not including piercing.) (Yes/No). If they responded Yes: ''Have you ever done so while you were in prison?'' (Yes/No).
The overall response rate to the survey was 82.9% (82.6% for men and 82.9% for women) in NSW and 75.3% (76.0% for men and 71.2% for women) in Queensland. Prisoners in these two states account for approximately 60% of all prisoners in Australia [27] .
Recruitment
Potential participants were randomly selected from a list of all inmates at a particular prison provided by the two Departments of Corrective Services several days prior to interviews [27] . Lists were imported into SPSS 15 [30] and a random sample drawn so as to achieve the target sample size at each prison (40% of the female inmate population and 13% of the male population). The quota of prisoners sampled at each facility was proportional to the size of the prisoner population at that site. The sample was generated at the individual prison as close to the interview period as possible to minimise loss due to releases, transfers to other prisons, and other types of absences from the prison (e.g. home visits, court appearances, and escapes). All prisons in each state were included in the survey apart from a small number (,1% of the total prisoner population in these jurisdictions) of remote work camps. This was due to the high cost of travelling to these sites and other logistical difficulties such as a lack of telephone access.
Those selected were provided with a verbal explanation of the study by a recruiter attached to the research team, not the custodial authorities, and provided with a printed information sheet and consent form. The information sheet explained that certain demographic and criminographic information (e.g. offence type and sentence length) would be obtained from the Departments of Corrective Services, participation was voluntary, and only those who provided written consent could participate. Participants were reassured that the phone call would not be electronically eavesdropped by the custodial authorities and that they could withdraw at any time without consequence.
Those inmates who were unavailable, ineligible, or refused to participate were replaced by randomly selected replacements. A unique study code was generated for each inmate to avoid any possibility of identification. Once the survey information had been linked to the demographic and criminographic information provided by the Departments of Corrective Services, the identifying information was removed.
Following the completion of the interview, participants were debriefed by the recruiter with the option of organising a referral to a counsellor or the health clinic in the prison if needed. Each participant received AUD$10 as compensation for time lost while engaged in paid work in the prison; this was paid into the participant's prison account.
Interviews
Telephone interviews were conducted by a private social market research company located in central Sydney. Most interviewers were women but the option existed to be interviewed by a male interviewer (nobody requested this option). Training was provided to the interviewers by the senior researchers but most interviewers were highly experienced in undertaking social and health research on sensitive topics. The prison interviews took place in a private space (often a legal visits room or consulting room in the health clinic) and lasted on average about 30 minutes (range: 19 to 60 minutes). The setting for the interview was chosen to provide privacy for the participant with no custodial officer or researcher present in the room during the interview. The telephone had a headset and microphone attached and, at the insistence of the custodial authorities, was designed such that outside calls could not be made on the device.
Questionnaire
This study utilised a modified version of the questionnaire used in the Australian Study of Health and Relationships (ASHR) Survey with minor modifications of wording to allow for the lower literacy of this sample and the addition of further sections on experiences in prison [27] [31] .
The survey questionnaire covered a broad range of sexual health issues including: sexual identification, sexual attraction, first sex experience (e.g. age, relationship, condom use), same and opposite sex relationships (e.g. number of partners and condom use), relationship prior to prison, impact of imprisonment on relationship, consensual and non-consensual sex while in prison, expectations of sexual exclusivity while prison, contraception, last sexual experience before prison, pregnancy, masturbation and esoteric practices, sexual difficulties, sex work and paying for sex, risk behaviours prior to and after prison, physical assault in prison, overall physical (SF-12) [32] and mental health (K6) [33] , drug and alcohol use, attitudes to sex, and knowledge of STI transmission [27] [31] .
Statistical analysis
Univariate logistic regression and forward stepwise multivariate logistic regression were used to determine the independent predictors for penile implants. Marginally significant variables with p,0.10 in univariate analysis were included in the multivariate analysis. Variables with p,0.05 were retained in the final multivariate logistic model. All analyses were performed using Stata 10.0 (College Station, TX). 
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Results
Of the 2,018 male inmates surveyed, 118 (5.8%) reported that they had inserted or implanted an object under the skin of their penis. Of these, 87 (73%) had this done while they were in prison.
Univariate analysis
Sociodemographic characteristics. Male prisoners who had penile implants were more likely to be younger (aged ,35 years), to have been born in Asia (in decreasing order of frequency; Vietnam, Philippines, Malaysia, and Hong Kong), to have a history of prior incarceration, and to have been in prison for 2 or more years over their lifetime (Table 1) .
Physical, mental and emotional health and wellbeing. No significant differences were detected between those with and without penile implants in relation to self-reported erectile problems or pain in the penis. Nor were there differences with regard to self-reported mental health problems (i.e. current history of depression, schizophrenia, manic depression, anxiety, personality disorders, and ADD/ADHD), or alcohol and drug use (Table 1) . Sexual identity and behaviours. No difference was found in terms of the proportion of those with and without implants in terms of sexual identity (homosexual/gay, bisexual or heterosexual/straight). None of those with penile implants identified as homosexual. Men with penile implants, however, were more likely to have had sexual contact with another inmate in the past and to report having been diagnosed with hepatitis C. Those with penile implants were more likely to report sexual frustration inside prison than those without implants (Table 1) .
Multivariate analysis
In adjusted analysis, a younger age, birth in an Asian country, and prior incarceration remained significantly associated with penile implants. Also, men with penile implants were more likely to have been paid for sex, to have had body piercings or have tattoos while in prison, and to have taken non-prescription drugs while in prison (Table 1) .
Discussion
This paper is the first population-based epidemiological study to show the extent of penile implants among prisoners, and that most (73% of those with penile implants) report having had them inserted whilst in prison. This confirms case reports among clinicians who suggest that penile implants are not uncommon among incarcerated populations [9] [10] [14] [15] . In this study, the likelihood of having a penile implant increased with younger age, possibly suggesting that the incidence of the practice is increasing among prisoners. Having an Australian Indigenous background was not significantly associated with penile implants. Men with penile implants had a higher probability of using illicit drugs in prison, of being paid for sex, and having piercings and tattoos in prison, indicating riskier lifestyles than the average prisoner. Apart from this study, there is a lack of knowledge on penile implants in Australian prisons. It is not known how widespread the practice is across all jurisdictions, how the practice is performed in prison, its impact on disease transmission and infection rates, and other adverse clinical outcomes. We are unaware of any directives or health policies in Australian correctional settings regarding this practice, possibly because it has rarely been studied in prison sexual health research.
Nevertheless, we know that prisoners are at an increased risk of contracting bloodborne viruses in prison arising from blood-toblood contact during injecting drug use, tattooing and violence [34] . Undertaking procedures such as inserting penile implants while in prison in the absence of proper infection control measures is fraught with potential risks such as infections at the site of insertion and acquiring bloodborne viruses. It is highly unlikely that prison authorities will provide prisoners with the necessary equipment to safely undertake penile implanting when more conventional practices such as tattooing equipment and clean injecting equipment is currently prohibited in most of the world's prisoners. In the absence of this, providing access to antiseptic solutions could provide some protection against infection. Our findings suggest that, at minimum, prison health education campaigns should include information on the risks associated with penile implanting in unsterile conditions. Prison health staff need to emphasise seeking treatment immediately if prisoners experience pain, swelling, redness and infection as a result of any artificial modifications to their penises.
A limitation of this study is that we had no way of validating the self-report, particularly in regard to the practice of interest to this study -penile implants. It is possible that some participants, particularly men, overestimated their sexual activities [35] [36] [37] . Conversely, some women may have under reported sexual activity. We were unable to determine how many prisoners agreed to participate only to receive the AUD$10 payment. We cannot exclude the possibility that some individuals provided socially desirable responses. However, this did not appear to be borne out by the response to sensitive questions such as engagement with sex workers, engagement in sex before the age of consent, and histories of sexually transmitted infections. Our study excluded prisoners who were being transferred between prisons, in court or hospital, or who were deemed 'too dangerous' to be interviewed by prison authorities, those who had insufficient English, and those who could not provide informed consent. As these findings are based on cross-sectional data, causal inferences cannot be made.
Conclusion
Penile implants appear to be fairly common among prisoners and associated with prisoners engaging in other risky sexual and drug use practices. As most of these penile implants are inserted in prison, these men are at risk of acquiring blood borne viruses and infections. More research needs to be conducted to understand the extent and impact of the practice and harm reduction strategies developed to address this risk. 
